Bcl-2 overexpression in thyroid carcinoma cells increases sensitivity to Bcl-2 homology 3 domain inhibition.
The Bcl-2 family of proteins regulates apoptosis in various models and may represent a promising therapeutic target in human malignancies. We evaluated the sensitivity of thyroid carcinoma cell lines (two papillary, one follicular, two anaplastic, three medullary) in vitro to BH3I-1 and BH3I-2', two cell-permeable inhibitors of the Bcl-2 homology (BH)-3 domain-mediated interaction between proapoptotic and antiapoptotic Bcl-2 family members. The thyroid carcinoma cell line FRO was stably transfected with cDNA for Bcl-2 or constitutively active Akt and evaluated for sensitivity to BH3-domain inhibition. BH3-domain inhibition disrupted the mitochondrial membrane potential in thyroid carcinoma cells, induced caspase-dependent apoptosis, and potently sensitized them to sublethal concentrations of doxorubicin and the proteasome inhibitor bortezomib (Velcade). Overexpression of constitutively active Akt suppressed BH3I-1-induced cell death. Bcl-2-overexpressing FRO cells were more resistant to conventional chemotherapeutic agents (such as doxorubicin) but significantly more sensitive to BH3I-1 than control cells and were found to overexpress caspase-9, caspase-8, Bmf, Bok, and Bik transcripts and express less A1, BRaf, and FLIP transcripts. Bcl-2 expression protects thyroid carcinomas against chemotherapy-induced apoptosis. Nevertheless, overexpression of Bcl-2 may result in "oncogene addiction" of the cancer cell, which can be exploited by using BH3-domain inhibitors alone or in combination with other agents, including conventional chemotherapeutics (such as doxorubicin) or novel targeted therapies (such as the proteasome inhibitor bortezomib), for the treatment of aggressive thyroid cancer, including the medullary and anaplastic types.